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. FAILURE MODES EFFECTS ANALYSIS (FMEA) = CRITICAL HARDWARE
' NUMBEER: M5-6MR-BO24-X

SUBSYSTEM NAME: TREITER DOCKING SYSTEM

| REVISION: 1 SEPT 1, 1555
PART MAME PART HUMBER
VENDOR NAME VENCOR NUMWBER
LRU : DMCU MCEZ1 0087 0008
RSC-E : 337 5212.011

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
LINE REPLACEABLE UNIT (LRU} DOCKING MECHANISM CONTROL UNIT (DMCU) -
DOCKING RING MOTORS [MaM5) LOGIC AND POWER CONTROL.

REFERENCE DESGHATORS: 40V534143

UJANTITY OF LIKE ITEMS: 1
{ONE)

FUNCTION:
THE DMCU 13 DESIGNED TO RECEIVE COMMANDS FROM THE DOCKING SYSTEM
CONTROL UNIT [DSCU.) T IMPLEMENTS DOCKING RING CONTROL DURING THE
AUTOMATIC AND THE PANEL CONTROLLED OPERATIONAL MODES. THE UNIT

. CONTROLS THE TWO DOCKING MECHANIEM {RING) ELECTROMOTORS. THE UNIT
RECENVES THE FOLLOWING COMMANDES FROM THE CONTROL PANEL THROLGH THE
O5CU: 1) RING RETRACT, 2) STOP RING RETRACTION, 3) RING EXTEND, ANO &) STOP
RING EXTENSION. THE UNIT PROVIDES OME TELEMETRY SIGHAL TO THE DATA
COLLECTION UNITS (DCUs) FOR MONITCRING THE RING MOTOR ACTUATION.

OUTPUT FLUNCTIONS:
1) MOTOR CONTROL £ 27 ¥ RING DEPLOY/RETRACT POWER FOR MAME MOTCRS

(TWO POSITIVE AND-TWO NEGATIVE POWER OUTPUTE PER MOTOR.)
2} TELEMETRY INFORMATION (ONE DISCRETE) TO THE DCU-1.

ASC Pmﬁﬁm Data
® ColA
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILLURE MODE

NUMBER: M5-8NR-B024- 01
REVISIONS 1 SEPT 1, 1883
SUBSTYSTEM NAME: ORBITER DOCKING SYSTEM
LRL: MCE21 -0087-0005 . CRITICALITY OF THIS

[TEM NAME: DML FAILURE MODE: 2R3

FAILURE MODE:
LQSS OF Ma/MS MOTOR CONTROL SIGNAL (ONE OF THREE) FOR RING EXTENSION OR
RETRACT.

MISSIOM PHASE:
00 CN-CRBIT

VEHICLEPAYLOADAKIT EFFECTIVITY: 104 ATLANTIS

CAUSE:
IMTERNAL COMPCONENT FAILURE{S!

CRITIGALITY 1H DURING INTACT ABORT ONLY? NO
CRITICALITY 1R2 DURMNG INTACT ABGRT ONLY [AVIONICS ONLY}? NG

REDUNDANCY 3CREEN  A) PASS
B) EAILS
G) FAILS

PASSFAIL RATIONALE:
A]

B}

SINGLE RELAY FAILURE NOT DETECTABLE.

c) )

REDUNDANT FUNCTIONS ROUTED THROUGH THE SAME CONNECTOR.

NETHOC OF FAULT DETECTION:
RING WOULD STOP AFTER BECOND FAILURE.

MASTER MEASR. 3T NUMBERS: NONE

= FAILURE EFFECTS -

iA) SUBSYSTEM: :
DEGRADATION OF REDUNDANCY FOR CONTRULLING RING ORIVE MOTORS.

(B) INTERFACING SURSYSTEM(S):
NO EFFECT.

(L) MISSHON;
FIRST FAILURE - NO EFFECT.
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EAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE

NUMBER: M&-6MR-B024.01
{D) CREW, VEHICLE, AND u.smm‘[!!'
NO EFFECT.

{E} FUNCTIONAL CRITICALITY EFFEGTS!
i FIRST FAILURE (LOSS OF ONE OF THREE INTERNAL CONTROL SIGNALS OF RING DRIVE
LOGIC CIRGVIT) - DEGRADED RING DRIVE CONTROL REDUNDANCY .

SECOND FAILURE (LOSS OF SECOND ASSORIATED INTERNAL CONTROL SIGNAL) - LOSS
OF ALL RING CONTROL RESULTING IN LOSS OF CAPABILITY TO PERFORM DOCGKING.,
LOSS OF MISSION CRJECTIVES WITH INABILITY TO PERFORM DOCKING,

DESIGK CRITICALITY (PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IN FY: 2R3

(F) RATHOHALE FOR CRITICALITY CATEGORY DOWNERADE:
MA,

DISPOSIMON RATIONALE-

(A) DESIGN:
REFER TO APPENDIX £ ENERGIA HARCWARE.

{B) TEST:
REFER TO APPENDIX E, ENERGIA HARDWARE.

RING DEFLOYMENT CONTROL OFERATION 15 VERIFIED DURING GROUND GHECH_JUT.
ANY TESTING IS5 ACCOMPLISHED IN AGCORDANCE WITH OMRSD.

{C) INEPECTION;
REFER TO APFENDIX E, ENER{LA HARDAWARE.

(D] FARLLRRE HISTORY:
REFER TC APPENDIX £, ENERGIA HARDWARE.

{E) GPERATIONAL USE:

AFTER THIRD FAILURE, CREW SOULD PERFORM AN IN-FLIGHT MAINTENANCE TO DRIVE
THE RING MOTORS DIRECTLY FROM THE FEED-THRQUGH CONNECTORS IN THE
EXTERNAL AIRLOCK, USING THE ORBITER BREAKOUT BOX. HOWEVER, WORST CASE,
CREW WOULD ARORT DOCKING SINCE THIS WORKAROUND REQUIRES A GREAT DEAL OF
TIME TO PERFORM. ' .

' - APPROVALS - .
PRODUCT ASSURANCE ENGR M. NIKDLAYEVA .- _M
DESIGN ENGINEER . B, VAKULIN : ol
NABA SSMIA : T _J A 4 y
NASA SURSYSTEM MANAGER : 4

ALK EPDd £ SOoBLYSTEM MARASER:

' RSC
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